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7KH IXHO DVVHPEOLHV RI WKH 3UHVVXUL]HG :DWHU 5HDFWRUV 3:5 DUH FRQVWLWXWHG RI URG EXQGOHV VHW LQ D UHJXODU VTXDUH
FRQILJXUDWLRQ E\ VSDFHU JULGV SODFHG DORQJ LWV OHQJWK :LWK WKH UHPDUNDEOH SURJUHVV LQ WKH FRPSXWHU SURFHVVLQJ SRZHU
FRPSXWDWLRQDO IOXLG G\QDPLFV &)' PHWKRGRORJ\ FDQ EH XVHIXO IRU LQYHVWLJDWLQJ WKH WKHUPDO±K\GUDXOLF FKDUDFWHULVWLFV
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7KHUHIRUHWKHVWXG\RIWKHSDUDPHWHUVDQGFKDUDFWHULVWLFVDVVRFLDWHGWRWKHVHFRPSRQHQWVLVGRPLQDQWIRU
WKH RSHUDWLRQDQG SUHGLFWLRQ RI  WKH SODQW XQGHU VHYHUDOFLUFXPVWDQFHV>@  ,W LVHVVHQWLDOO\ LPSRVVLEOH WR
PHDVXUH WKHYHORFLW\DQG WHPSHUDWXUHYDULDWLRQVZLWKLQ WKH UHDFWRUFRUHXQGHUQRUPDORSHUDWLQJFRQGLWLRQVDQG
HYHQPRUHXQGHUFRQGLWLRQVRIQXFOHDUDFFLGHQWV>@7KHIXHOVSDFHULVDFUXFLDOFRPSRQHQWRIDIXHOURGEXQGOH
DQGLWVUROHLVWRPDLQWDLQDQSURSHUURGWRURGFOHDUDQFH7KHVSDFHUPD\DOVRDFWDVILQVLQDUHDZKHUHWKH\JHW
LQ WRXFKZLWK WKH URG RU WXEH VXUIDFH LQFUHDVLQJ WKH ORFDO KHDW WUDQVIHU ,Q WKH SDVW VSDFHUPRGHOV KDYH EHHQ
















































 UHVSHFWLYHO\ 7KH URG EXQGOH KDV D WRWDO IORZ DUHD RI PP LQ WKH EDUH UHJLRQ ZLWK K\GUDXOLF
GLDPHWHU'KRIPP7KHVSULQJVDQGGLPSOHVKDYHEHHQGLVUHJDUGHGWRDYRLGFRPSXWDWLRQDOFRPSOH[LW\
)LJVKRZVWKDWWKHPRGHOLQFOXGHVPPVTXDUHFKDQQHO7KHEXQGOH5H\QROGVQXPEHULVREWDLQHGE\5H
 ݝȡ'KZKHUHݝ LV WKH DYHUDJH D[LDOYHORFLW\ ȡ LV WKH IOXLGGHQVLW\ LV WKH IOXLGYLVFRVLW\ DQG'K LV WKH
EXQGOHHTXLYDOHQWK\GUDXOLFGLDPHWHU7KHLVRWKHUPDOVLPXODWLRQVDUHSHUIRUPHGXVLQJNİWXUEXOHQFHPRGHOIRU






































WRWDO OHQJWK RI WKH ZKROH FRPSXWDWLRQDO GRPDLQ LV  'K 7KH GRZQVWUHDP ]RQH LV DJDLQ GHFRPSRVHG LQWR
VXEFKDQQHOVE\VSOLWWLQJDWWKHWRSERWWRPDQGHDFKVLGHRIWKHWXEHZDOOVIRUSRVWSURFHVVLQJ$SDYHGSULPDULO\

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TXDGULODWHUDOPHVK LV ORFDWHG RQ HDFK RI WKH IDFHV EHWZHHQ WKH VSDFHU DQG XSVWUHDP DQG GRZQVWUHDP ]RQHV












DUH UHGXFHG IRU PRPHQWXP DQG 5H\QROGV VWUHVVHV  DQG  UHVSHFWLYHO\ WR JHW EHWWHU WKH VROXWLRQ
FRQYHUJHQFH DQG SUHYHQW WRRPXFK MXPSV LQ UHVLGXDOV ,Q RUGHU WRPDNH VXUH IXOO FRQYHUJHQFH UHVLGXDOV IRU
FRQWLQXLW\ PRPHQWXP DQG VWUHVV FRPSRQHQWV DUH FRQYHUJHG EHORZ D YDOXH RI  6HFRQGRUGHU XSZLQG
VFKHPHVKDYHEHHQXVHG IRUGLVFUHWL]DWLRQRIFRQYHFWLYH WHUPV7KH6,03/(DOJRULWKP LV LQXVH IRUSUHVVXUH
YHORFLW\FRXSOLQJ7KHZRUNLQJIOXLG LV VHW WRZDWHUDQG WKHHIIHFWRIJUDYLW\ LVDGGHGIRUFRPSOHWHQHVVRI WKH
FRPSXWDWLRQDOPRGHO HYHQ WKRXJK LWV HIIHFW LV QHJOLJLEOH ,Q DOO VLPXODWLRQV WKH HQWUDQFH DQG H[LW RI WKH IORZ





7KHPLGGOHZDOO DQG FRUQHU VXEFKDQQHOV IRUPLQJ WKH HQWLUH FRPSXWDWLRQDO GRPDLQ RI DWWHQWLRQKDYHEHHQ
PRGHOHG LQGLYLGXDOO\ E\ WKH XVH RI WKH VNHWFK H[WUXGH DQG H[WUXGH FXW WRROV DYDLODEOH LQ 67$5&&0 7KH
µH[WUXGH¶DQG µH[WUXGH FXW¶ WRROV KDYH EHHQ XVHG WR FKDQJH WKH VNHWFK LQWR VROLGV 7KH IOXLG DUHD LV WKHQZHOO
GHILQHGXSRQILQLVKLQJSRLQWRIWKHµVXEWUDFWSDUW¶$IWHUILQGLQJWKHLQOHWRXWOHWDQGVSDFHUJULGOLPLWVWKH'
PRGHOLVXVHGWRFUHDWHDQRYHOJHRPHWU\SDUWZLWKWKHQDPHGSDUWVIRUPGHWDFKVXUIDFHV7KHUHVXOWLQJIOXLGSDUW




















FRPSDUHG WR WKH VPRRWKHU YDULDWLRQ RI WKHPHDVXUHG D[LDO YHORFLW\ IRU RWKHU OLQHV DW WKH VDPH ORFDWLRQ 7KLV
YDOOH\H[LVWVDWXSVWUHDPORFDWLRQVOLQHPPLQILJEXWLWGHFD\VGRZQVWUHDPWRDVPRRWKHUYDULDWLRQDVDW
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IURPWKHHQWUDQFHRIWKHVSDFHUEHFDXVHWKHIORZFKDQQHOLVVSOLWHGE\WKHULQJW\SHVSDFHUDQGIULFWLRQDOORVVHV
DUH GLIIHUHQW IURP HDFK FKDQQHO DV VKRZQ LQ)LJ 7KHGLIIHUHQFHEHWZHHQYHORFLW\SURILOHV EHFRPHV DOPRVW

























:KHUH&% LV WKH ORVVFRHIILFLHQWRI WKHVSDFHUJULG ,QSUHVHQW LQYHVWLJDWLRQ LW LVREVHUYHG WKDW LQXSVWUHDP
]RQHRIEDUHURG= WRPPSUHVVXUHGURSLQFUHDVHVGXHWREXR\DQWIORZSKHQRPHQD,QVSDFHU]RQH= 
 WRPPSUHVVXUHGURS LQFUHDVHVGXH WR UHVWULFWHG IORZ LQ WKH]RQH$IWHU OHDYLQJVSDFHU]RQHFRRODQW
SDVVHVWKURXJKGRZQVWUHDP]RQH= WRPPSUHVVXUHGURSVOLJKWO\LQFUHDVHVDVWKHUHLVQRREVWUXFWLRQ
LQ WKHIORZILHOG7KHSUHVVXUHGURSRIVSDFHUJULGVRIFRXUVHGHSHQGVRQ WKHGHVLJQRI WKHVSDFHUJULGXQGHU
FRQVLGHUDWLRQ+RZHYHUH[SHULPHQWVRQ WKHSUHVVXUHGURSRI VSDFHUJULGVRIGLIIHUHQW OD\RXWV VKRZHG WKDW WKH
SDUWLDOEORFNDJHRIWKHIORZFURVVVHFWLRQLVWKHPDLQSDUDPHWHUZKLFKDIIHFWVWKHSUHVVXUHGURS>@7KHSUHVHQW








 GLVWULEXWLRQ LQ WKH VXEFKDQQHO DW IRXU FKDUDFWHULVWLF GLVWDQFHV ]    'K  'K  'K DQG  'K
GRZQVWUHDPRI WKH VSDFHUV7KHYRUWLFHV LQPLGGOH DUHDRI WKH VXE FKDQQHO )LJ  DUHPDMRUO\ VSDFHUGULYHQ
JHRPHWU\ LQGXFHG0RUHRYHU D LPSRUWDQW SDUW RI WKH VXE FKDQQHO YRUWLFLW\ LQ WKH PLGGOH DUHD LV WXUEXOHQW
+HQFH WKH VL[ FHOOV XVHG LQ WKH SUHVHQW LQYHVWLJDWLRQ EHWZHHQ URGWRURG JDSV DUH VXIILFLHQW IRU FDSWXULQJ WKH
YRUWLFHVDQGWKHLUD[LDOGHFUHPHQWLQDTXDOLWDWLYHPDQQHU
,WLVGHWHUPLQHGIURP)LJWKDWDW'K]YRUWLFLW\ILHOGKDVDUHJLRQRIFHQWHUHGYRUWLFLW\ZLWKDYDOXHRI





































H[SHULPHQW DQG WR KHOS WKH FRUUHODWLRQ HYDOXDWLRQ 7KH IORZ SURILOHV REWDLQHG IURP WKH PRGHOV KDYH D
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